Trypanosoma cruzi is the etiologic agent of Chagas' disease, also known as American trypanosomiasis. The disease is found mostly in the Americas, and it is estimated that there are at least 10 million infected people and 10-14 thousand deaths each year [1] . This protozoan has 4 different forms, the epimastigote and metacyclic trypomastigote, located in the insect digestive tract, and the amastigote and bloodstream trypomastigote occurring in the mammalian host. The genome-sequencing project of T. cruzi was partially completed in 2005 [2]; however, like other TriTryp genomes, the main problem is the failure to predict the function of most genes that are annotated as "hypothetical proteins". Moreover, these proteins can also be found as putative, in which the predictions are based on similarity to previously characterized proteins or their functional domains. Tc8.2 gene was isolated from λZap T. cruzi trypomastigote cDNA library using 350 bp fragment of β-chemokine CCL2 receptor as a probe (LM Yamauchi, unpublished data). The Tc8.2 clone was sequenced, and the nucleotide sequence analysis showed no homology to chemokine receptor; however, it revealed similarity to a putative transmembrane transport protein. In view of this, the aim of the study was the characterization of the Tc8.2 gene and the analysis of the transcript and protein expression.
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We used the 1,431 bp nucleotide sequence derived from Tc8.2 cDNA clone (accession no. AF496671) as query in blastn analysis against the TritrypDB database (http://tritrypdb.org/ tritrypdb). All sequences with alignment > 715 bp and similarity > 60% were included in this analysis. Northern blot analysis was performed using total RNA (12 µg cells). The β-tubulin gene was used as the constitutive control.
The epimastigote and trypomastigote RNAs were also used in reverse transcription PCR (RT-PCR). The cDNAs were used for amplification with the oligonucleotides 5ʹatgtctttgaatgcgaacg-3ʹ and 5ʹctaacgactggactttcgcc-3ʹ, specific for the Tc8.2 gene. To ensure that there was only gene amplification from cDNA molecules and not from genomic DNA, RT-PCR reactions were carried out without the reverse transcriptase enzyme.
Epimastigote DNA of T. cruzi Y strain (maintained in LIT medium at 28˚C) was extracted [3] and amplified, on the basis of the consensus sequence of the Tc8.2 gene, a 1,779-bp fragment by PCR using the following oligonucleotides: 5ʹ-gggacaa gtttgtacaaaaaagcaggctggaaggagataatgtctttgaatgcgaacg-3ʹ and 5ʹ-ggggaccactttgtacaagaaagctgggtcctaacgactggactttcgcc-3ʹ. In addition to the sequence corresponding to the gene, both primers contain recombination sites for cloning into the To further characterize the Tc8.2 protein, analyses in CBS Prediction Servers and PROSITE were performed to evaluate post-translational modifications such as the presence of transmembrane helix and hydrophobic motifs, as well as phosphorylation and glycosylation sites.
Using bioinformatics analysis, we identified 1 copy of the Tc8.2 gene in the T. cruzi Sylvio and Dm28c strains and T. cruzi marinkellei genome and 2 copies (TcChr 33-P and TcChr 33-S) in the clone CL Brener. Since CL Brener is a hybrid strain, both copies corresponded to full-length sequences of 1,779 bp; moreover, molecular karyotypes also showed 2 chromosomal bands, XIX and X [5] , in this strain. The analysis of the amino acid sequence of these genes (592 aa) in CL Brener showed a high similarity level, with the presence of few nonconserved residues (Fig. 1A) , and analysis with other trypanosomatids suggested a high level of conservation in these species, for example, with T. cruzi Sylvio and T. cruzi Marinkellei, which displayed about 90% similarity. In T. brucei and Leishmania species (L. major, L. brasiliensis, L. mexicana, and L. donovani) analyzed, single copies of the Tc8.2 gene were found, displaying about 60% similarity (Fig. 1B) .
In Northern blot analysis, Tc8.2 recognized a 3.0 kb transcript in epimastigotes and amastigotes, and 4.4 kb transcript in trypomastigotes. Hybridization with the tubulin gene, a constitutive control, showed the same amount of RNA in the 3 developmental forms (Fig. 2A) . Therefore, we raised the hypothesis that 2 different Tc8.2 transcripts were produced to generate proteins with different molecular weights in epimastigotes and trypomastigotes. Thus, RT-PCR of epimastigote and trypomastigote RNAs were performed, and comparison was made with amplification of the Tc8.2 gene using T. cruzi genomic DNA. The results showed the same-sized amplicon (Fig. 2B) . No amplification was observed in the absence of re- To determine whether this gene encodes proteins with different characteristics, we expressed the Tc8.2 gene (Fig. 2C ) and immunized mice, and the antiserum recognized a single protein in the epimastigote and trypomastigote extract. Interestingly, the antibodies recognized 2 different-sized proteins; a 70 kDa protein in the epimastigote extract, and a higher molecular weight protein of 80 kDa in the trypomastigote (Fig.  2D ). This differential recognition was also seen in the immunofluorescence images. Tc8.2 protein showed a cytoplasmic distribution in epimastigotes, and it was observed in the nucleus and kinetoplast in trypomastigotes. To verify the immunolocalization, a control using Tc8.2 protein adsorbed serum was used which showed that there was no labeling (Fig. 3) . These results were confirmed in the ultrastructural analysis, in which images showing gold particles were found in the nucleus and kinetoplast of trypomastigotes and in the cytoplasm of epimastigotes (Fig. 3) .
These differential characteristics could also be due to posttranslational modifications. Bioinformatics analyses indicated the presence of a transmembrane helix in the end portion of the amino acid sequence (position 564-586), the region corresponding to the hydrophobic motifs. In addition, there were glycosylation and phosphorylation recognition sites. For Oglycosylation, 10 possible sites were shown, while only 1 for N-glycosylation, corresponding to an "NMSI" amino acid sequence (0.6968 potential). With regard to phosphorylation events, the analysis showed the prediction of 8 Ser, 4 Thr and 2 Tyr residues, and protein kinase C (Fig. 1A) .
The function of Tc8.2 is still unknown. The alignment of the nucleotide sequence of the gene in the Tritryp database has identified a copy in the T. brucei genome (access no. Tb927.9.2650), which has been analyzed by parallel sequencing of RNA interference targets (RIT-seq) [6] , and the results suggested that blocking the gene is associated only with pronounced defects in blood forms of the parasite. In addition to these data, other characteristics of the gene have been examined by mRNA expression profile during the T. brucei life cycle in in vivo assays [7] . According to the results, the expression of the corresponding Tc8.2 gene in T. brucei AnTat1.1 is upregulated in stumpy forms compared to the other stages of the cycle. However, in the study performed with T. brucei strain TREU927/4, the expression profiling of the life cycle stages showed no difference [8] . In addition, T. brucei Lister 427 transcriptome using blood and procyclic forms by Illumina method also showed similar levels of transcript in the 2 forms of the parasite [9] .
When the expression of the Tc8.2 gene in T. brucei Lister 427 was analyzed in response to environmental stress conditions like temperature variation by microarray [10] , RNA levels were practically not affected in the parasites incubated at high temperature, when compared with the control. Furthermore, the role of DHH1 helicase, which is required for RNA instability under certain conditions during the phase in the insect, was evaluated for gene expression. Using mutant models, it was observed that both the absence and overexpression of DHH1 did not affect Tc8.2 RNA levels in T. brucei [10] .
In T. cruzi, transcripts analysis also showed that Tc8.2 gene is expressed in all forms, corroborating to T. brucei data, suggesting the importance of this protein during parasite life cycle. Interestingly, further Tc8.2 characterization in T. cruzi also showed different transcript sizes and location. Dual localization of Tc8.2 could result from an alternative trans-splicing processing, as a consequence of the insertion of an mRNA leader sequence in different portions of the transcript 5´ end [11] . This phenomenon has been reported in trypanosomatids, for example, T. cruzi LYT1 [12] . This protein is found both in the mitochondrion and in the plasma membrane of the parasite, and it has been suggested that they may have different functions depending on their location [13, 14] . In addition, our results do not discard the possibility of post-translational processing, since there are several predicted sites of glycosylation and phosphorylation.
Overall, our findings showed that Tc8.2 has dual locations, but further analysis of the N-terminal sequence should be performed to search for splice acceptor sites, since our results indicated that this gene is alternatively expressed in epimastigote and trypomastigote forms. Additional studies are needed to determine the role of Tc8.2 protein in different forms of T. cruzi and if differences really have anything to do with the stage of development, where they can provide important information about the mechanism of gene expression in T. cruzi.
